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Contaminants will play an important role in 
assessing outcomes of scenarios change in 
the Bay‐Delta: 

Hydrology 

Ecology 

Within the CASCaDE contaminants: 

Integrate ecosystem processes  
and Influence population dynamics 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Biodynamic model concept 
Physiology: Uptake & 

Loss Rates 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from solution 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rate  

from food 
Rate 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Biodynamic Model Parameters 

ku [C]w + AE∙IR∙[C]food 

 ke+ kg                  

steady‐state 
[Contam.]org =  

Uptake from 
water & food 

Loss from efflux 
and growth 

Field measured 
[C]w (ug/L) 
[C]food (μg/g food) 

Laboratory derived 
ku  (/d)     AE (% from food) 
ke (/d)     IR (g food/g tiss∙d) 
kg (/d) 

= 



Selenium Primer ‐ Toxicology 

Se substitutes for S  
in ionic disulfide  
bonds of proteins  
⇒ tertiary structures  

(e.g. tissues) 

Adult Mosquito fish 
Element – metalloid, sulfur analogue,    

 inorganic contaminant  
Nutrient – required by a cellular 

antioxidant enzyme 
Poison ‐ potent teratogen 



Presser and Luoma, 2006 

Selenium Primer ‐ Sources 

Agriculture Irrigation 

Oil refineries 



The amount and
 proportion of San
 Joaquin (Selenium
 source) relative to
 Sacramento River
 water entering the
 Bay‐Delta will likely
 change under
 different scenarios 

The Selenium CASCaDE 

San Francisco Bay/Delta 
(Courtesy of Nancy Monsen) 



Watershed inflows to SJR:SAC
 Delta in gfdl-a2 scenario 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Se concentrations in Corbula 
have changed over time 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@ Carquinez St. 



Se concentrations in Corbula have 
changed over time, but perhaps 
for different reasons 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Refinery  
modifications 

Higher Se food 
[Cf] 

Higher Se food [Cf] 
Higher IR due to more 

food 

AE∙IR∙[C]food 

 ke+ kg                  
[C]org =  



1931 

1977 1989 

≈1 psu 

1983 

Distribution in 
Normal 
Hydrologic 
Years 

Maximum Salinity Intrusion 
Corbula amurensis 

Thompson & Parchaso 

The Selenium CASCaDE 

How will changes in
 distributions of
 clams influence Se
 bioaccumulation
 and trophic transfer
 of Se to top
 predators? 



Species‐specific physiology can 
enhance Selenium uptake 

Prey‐based Reproductive Toxicity Threshold 



Difference in Se accumulation at the 
base of the food chain is propagated to 
top predators 

δ15N   Trophic position 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Corbula amurensis‐based 

Estimated: 
Corbicula fluminea‐based 

Zooplankton‐based  

Stewart et al. 2004  

Mercury trophic 
transfer 
Stewart et al. 2008 
Luoma et al. 2008 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Fresher Saltier 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Clam Se conc. decline upstream and 
between species 

Fresher Saltier 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Fresher Saltier 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So what happens under maximum salinity intrusion 
into the Delta and we extend Corbula occurrence 
upstream? 

Fresher Saltier 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So what happens under maximum salinity intrusion 
into the Delta and we extend Corbula occurrence 
upstream? 

Fresher Saltier 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Conclusions 
  Hydrological and ecological changes driven by climate 

change could be influential in determining the impacts  
of Se contamination in this estuary 

  Use model to distinguish the relative contribution of: 
FOOD AVAILABILITY  
SE CONCENTRATIONS IN FOOD  

  Evaluate changes in clam tissue Se concentrations 
relative to changes in food availability and Se 
concentrations in food under different scenarios 

  Invasive species 
  Estimate impacts on fish populations 

Next steps 


